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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-quality liquid crystal 
display device at a low cost by realizing a circuit constitution for 
dissolving unevenness of picture quality such as flicker and flitter 
at a low cost. 

SOLUTION: In this liquid crystal display device, plural signal lines 
12 and plural scan lines 10, 1 1 are provided so as to cross with 
each other in a liquid crystal panel 15 and TFTs(thin film 
transistors) are provided at intersections of the signal lines 12 and 
the scan lines 1 1 and a signal line driving circuit 17 applying a 
driving voltage to the signal lines 12, a scan line driving circuit 18 
applying a driving voltage to the scan lines 1 1 and a driving power 
source circuit 19 supplying driving voltages to the circuit 17 and 
the circuit 18 are also provided, Moreover, a common electrode 
terminal 24L is arranged at the outer side of driving terminals of 
the signal lines in the liquid crystal panel 15 and a common 
electrode terminal 24R is arranged at the outer side of the driving 
termonal of the last signal line and a reference voltage Vrefl and a 
reference voltage Vref2 are made to be outputted respectively to 
the terminal 24L and the terminal 24R from the reference voltage 
circuits provided in the circuit 19. 
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(54) BSHQ«ft] *S*R»* 



(57) [g$j] 

[MB] ? U y*^*6^#*OlWA5*JWI!*: 
J: 10, Hi SrSV* & J: 0 K 

<t, ff ^$|gf j»§ 1 7*JcfcCXA3B»IB*iEIB8l 8«E 

wsseff 2 4 r &S2g L/ , i mnwmm 1 9 ccr w 6 n 

/c^mEEHI^/0^S^im«^2 4 UcS*PIKV re 
ft* ffl^J 2 ftfflmflBS^ 2 4 R OcaB£«EEV ref 2& 

was* a. 




Signal in 



1 

c (ommmmmmtt, mzm i *ji«sa8F-(c» i st» 

* s # § c * ^#«fci r*««ss«at 

s # * c i *«• i *r 4M$gi i ett®s»«s*E 

[11*^3 ] WiBKm«£ElHlB8«, KTIB* 1 SSI«EE 

# o > m mm i ^amstfiff i mmm 2 ^itwasas^ i 
&#s^r itte&KWBxmmiE&m*. & £ i * 

[ «*jg 4 ] tu mm 1 ^aws*? & mes^s t co 
mttwi im%im b , wibss 2 ^ames^ i op^ k 

#TSlTOWE©«*VaddiU WIS* 1 *K«E* 
^^friB^2^^ffi©^Tn^-^©mffifii^Vr t 

I Vadd" 2 ■ V r I £0. 1 

s 0 ' 

[ f»3RJf 6 ] StiBMa^' * to % s ffllBWR<DfMJ* i 

BMfcastK:*^ b ft ti«Bja* fc»*#*ia© 1 < 

j MR E i ©S3* j£*cH3Rm«5 i F U^>i ^ tut EIBS^ 
'Si mm b teT F T b> WIS^^S ilWBT F 

to f u > i jmwjsb* (est) rss-^u itriBn^R 

«Bfc##bT*ttfJ«S*«W* WBJiBIMtSi*mi* 
SlfflteiRA*£*A btll i LfcS«S^JI»-** to 

HJiBJfcft ^ * to ©»flt**ttfr*- & fiKHz IB 
;Wf^*»fcffifi»8flltmE (5-v) «ffl*-r*ill«t« 

frf BMH^ 0 *^©*MW«:»j£ b . mftB^fi£/r b r 



2) ^2 0 0 0- 3 1 0 7 6 8 

2 

HBRJCEWJDS OJBU'i Sc 3» 1 «!»»tt«E 

(Vi) *£0W2W*tttt*EE <V2> &{JB#lT&ISm 

fflHraEfH#HRi. 

i^fB^s^'^^^a^s^iib^ei^, sriawtt 

©HE (VI) Jc^tJ^- M0P«E ( V f ) ^:»n^b 
E (Vpi) ibTffl^b, ««E«»^*^OTWMUti . 

^cC^K•e»f / F'r^i§^ ^ismiffiffitjmE (vi) 

tc*7 y vX-MWmm (Vf) *«WL/fc«EK:aUH* 

io «^flE(^v) ^rfln^b/c^E^, tJia^s^/rbrH 

JRKlEltt[!Sn**llil6«ff (Vgi) iLtffiM?)® 

ltffBfc H 9 ^*^^^SmaS"CS&{^T 4 i ^ > S£2 WVtt 
BWSE (V2) «C7'j y#HffliW«E (Vf) *jP3*:bfe 

E (Vfl2) ibrtti^b, fria^^'^^^t^Mj^i 

»&aj«Laratt(W-4i*. 3S2«iM8Sfr«E (V2) 

u ^5t7-wnai«E (Vf) ^M^b/cmE^?aK« 
{t^E (5-v) *x»ufc«E*. m^m^oxm 
20 »cc^sna»2iiH«E cv*> iura*-r*» 

2*BRWtEW*HIKi*«^t: i*«P«iT4i»5pr^ 

|JEM*^bTB»K:^Sn4«E©»»iftS»f 
1#!|H«B&«E (Vl) *j<fca^2»!S?iBft«E (V.2) 

mmm 1 wws««e < vi> jc^u ^-»wb«e 
sti^n^iwiEE (vgi) ibrm^t-^^iifs? 

30 «Etttfr0i8i* 

mfiam 2 a^Mft&mE (V2> cc^ y ^^7-ww«s 

(Vf) 4*n*b?c«E*, WfgBgS^^-bTBlS^EP 

9 ] wiEmr i »awEa*iai»©K««E 

_ . ._ ( 5--D . i fHam 2 MBrtKff a^HH^ar 2 WIW3E _ _ 
(SV2) i^*«r, f«3Wl»IIWiE (Vcji) £S!2ffi 
IftmE (Vg2> (^) ibfc» 

40 

- h ^ ^>^x^- ( 5*) ^±0 .- 3 ■ VCOjEfflrt iT-*- 

So 

mZft&^M (Cqd) i«fa**W3:«R©y- hi F 
U-f>|«JKJBJiSSn*S» (Cst) i, fTIBTFTcD^ 
>^E (Vgon) , mffBTFTO^^mE (Vqoff) , 
1 liiffilE (Vl) 43*0^2 WMI8IWE (V 

.2) 

50 (V1+V2) /2 = Vnoff • ( 1 + (Cfld/Cst) } - 



<DWL M 



BE 



IB 



Vgon* (Cgd/Cst) 
Vgon>Vl>Vgoff>V2 

^Wcf c 4 *mk t t&m&m 1 * fc« 6 is 

(Vadd) 4, ]TOfBTFT**>fc*rStf>WE (Vgo 
n) 4, fjIBTFT^^^OCT^^^mE (Vgoff) 4 

(Vadd) 4, fJfBTFT^^>tC-r^^>mE (Vgo 
n) 4, fffBTFT**7tcr**7«JI (Vgoff) 
4, W 1 fiSB&WE (Vgi) .fcJ:^SI2ffl»SII (Vg2) 
<DA#WE;fe6»&a-'&5* W * 

ciiwafi 3] idBB^^y^^^as^^a-^cc, 
^ i a»«ff*fc^2»«E4^tr < 4 

1 4 ] gHBttHiaiHfft. 5 ffl^J 

itmm 1 5 ] «E«wiBtt#*>** * T 

r (Vgon) ©JRfcttttrU 

(Vgon) , t^lE (Vgoff) 4^3E8«Bt[l 
@E§CDSmrS^E (Vgss) ©WEtffc^ft^ft. Vgon 
(off), Vgoff (off), Vgss(off)4b/di^t> 
V gon(of f ) ^ V gof f (off) ^ V gss(of f) 



[0 0 0 1 ] 

ao^a«aa>3£aaii tf t© f w >#gsH#£i'fc 

jHyft>^r^ CVfc«fl«sa»««:lW S"*> rot? ab"* . ■ 

[0 00 2] 

10, llttjfeSUL 12W«m 13 BUI 

lr*j£3EK 1 0 1 #s «Rfc**r*j£3lEl» 1 1 

ff*. 6tir *0 , m^M 10,11 4fl«* 1 2 LifiK 

iR 1 2 4 <D5c£W*T F T3^ffi«StiT* 0 4 TfeSS 1 



C3) «|$PB 2000-3 10768 

4' 

0fcttTFT#lHB3ftTV>tt(r>. 
[ 0 0 0 3 ] Y 1 -YMWflr-^BlOr F X 0 -X 

o, i ju i 5 ©^»K*iasnwBBi 

[0 0 04] ^9««W? 1 4 tt, T Kl/XYm-l©I 
1 2 4 YmCDiW mH 1 2 4 ©IDftMH^IBoawS** 
BlttcRttfcft* Ym-1iYM/2£Y'm<0Wffi(C*S. 
5*31 ttff 1 4 *C fcfcStS WE V ref ^ EPttl 3 ft £ „ 
10 [ 0 0 0 5 ] 1 7 ^{f^ifl 1 2 5C.ft-#*g|g!lft«EE^^^ 
S«*WK»iaK, 1 8 W^SJR 1 1 Ki^SilBIHBMSIE 

%$.%%7£&mmmm*7f;?. mmmmmm 1 7 4 

J5fc3ft3»£#3H>. 

[0 0 0 6 ] V i ntt««Sfi«B«<C>A**BE*^ b , C 

Big, ©-^jMBt&iiB 1 7 * <t &m&tmwmm 1 8 

(Signal in) tCS^rlKKlfltanaB 1 9 , ff^-sSiE 

20 wim% 1 7 fed: VTtmmmmffi 1 s *«wT**i»flr 
[0007] mwjmmMmi 9 tcis, m-^mfcWMMm 

HV add, h ^>MJE V pon, F ^ 7 mj£V gof 
f *l1fl8ffiJEVgl4»2?S8ft«EEVg2, m<D : $L¥M 
^CiS®35c«ECDW^IiK2 2 4, BW«EVreftffl 
^Ti>Vrefffi^illIfg2 3 4## i^ntl^o 
[0 0 0 8 ] aa*KBEVreft*Bejl^ , f*^ 1 BOttffjS 
4 miE*e S> 4 o «#*WKBtt«W WE V add^if ^ 

30 ©aasffiiE-c* 5 , fs-f 3tRiBJ6iais 1 7 oca* s n^® 

(H*-C^Data4^fB) 4 r1fliEllK2 0**6 

. iutttii^^ cm, riiiEiaK2o«, t^>* 

«-9*WK*W3BI 1 7 &c D/A a * WrtJHSS ftr ^ 
S»&.fciaL_ D/A A - »o3£g«EE4 IT 

ft^>o 

[0 0 0 9 ] ChHWfc^ttt, trm<D&S±s &^ 

40 5 W«« #o«WJc o xm%<D xmu^ * /t » 

[0010] ttSHURDWiB 18^1 MB&WEVgi* 

mr- % «c»jfi l/fc»WKBtt WEK J: 0 « 1 2 4 
IgliJT^o y- F*>WEVgon4y- F*7SEEVgof 
ftt, *^ffi»^*JH 5(DIU^1 3^CiBB3ftS»ffll 
(TFT) *Jt>t6^-"HEi 
50 sy-FmEET^ab&o 



CO 



[ooin i/KTjtswiH* i h t-rntf , i H«rt 

^Wg*^jE^ffi^Jl"^ 0 ffi®flEVql£Vq2<U2 v 1 
V*^c|U— O^fCBS 1 ncSSCcEPlJDSn, HBMBEV 

cat v ^3i6^^*^br R»H2;u©*#ilSIB«i«E 
fi<T*4Ci«:*4. HI BCC^fJi^K:, HrRtS 10 

a, ^cscd^jsi l^EiMBsnavfipnu^i'OiDe 

[0013JH1 7 W10R©«ie«tfE*m'r*ffl8H'r* 
5, SSIX 0 , XI, X2£«*KY1 t<DH&C& 

bXliS. DttTFTOFI/^>, Gtt 
TFT^-K SBTFT©V-^ Cst«FU-f>i 
flT«©jfe^llBfc»aSti*IS'&S« 3 &^- H17&* 

«S ©SS JR t h -htt&rt * ^ Hiatt? ft & o 

*i&ttTFT©HU4>**£#lft*Sl BIBtcJKilrt 5 

i*A3ftTtfjj$£*a& 0 *fift«« i 6 ««a^^*;n 5 30 

mmm? 1 4tcBSto3ft4. *©fc&{c»i*j«ffi 1 6 * 

^«*A»rr 4. Cg£ttTFT©y-hG 

4 f u > DBi©*g*c* s„ h G«jsaa» 1 1 k 

[ o o l 4 ] HI l 6 tt«»^^*;u©IB«i^a9BO— W 

H-l-8-ea5teld«#a«IMlEV-au- -V-b£SP 

«EVref*fc©Hfl**5WHr**. C©{I#«»m 

KbtJtttlEP^HC^n^c *o£D, Va-Vref 40 

= v ref- vbomim^osro. u-oxmmnKv ret - 

[0015] H16 (b) , (c) , (d) 
*ffi<D8B&S5* , rH'C*9. HI 6 (b) Bn-i*©ffi3E 
«[> HIl 6 (c) fc£n#a©3£S*L 016 (d) Bn+1# • 
B©^ilK(clPA&nSIK«iSffi?ftB*S-r. t©J:5 

WHC1 V)WC2SEE&efil— ©^S*6Uc^£6*rC 

C stfc/rT S C i «: J: V IffV gic£ V ri2cWS»H2^ 1 50 
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6 

ctcEMnafta. 

[0 0 1 6] SI 8 BSUl-fe^ 1 c (CEP»DSn£lBItt« 
JESftJK*^Bi?BH^* 0 s »ifflW11EV(jiic<J: 
E£Vgic£:U, ^2lil»mEVq2tcJ:^^E^Vg2c6 
Uti^o VsB*#«W»«E***U t:©«#*ME 
■WEVsK«*MUBWia»l 7*»&«»-feJH c ocfln 

[0017] II»W^ttSRfiH2;l/toBVglc+Vs<i:Vq2 
1UA V J&SJKfiHz Jl/ 1 c jMb S • C V 

[ooi8]se*, avg>i»*/M< br^y 

4ftftRt*a'Si/^K:Lrs»^^*;v 1 5 felBBrTSfc 

3&sj*6n-6. C©fiSl**aft«SEV(jLi«r2*BB&«BEVg2 

aettiEEv ref ttsa-f^its i e&cEpmsns*** 

flt**^ 1 5rt©*tf*J«ffil 6 tc&*HW©13J|iRiStS* s ff 
^Hi* 1 3 ccaffl|«EE36y>tt* ^> fKftftSEW ^> - * 
[0 0 19]Sfc ^fflmffiiST 1 4 ©EWC J: -a T* 

ff^filgft^^O^^BBSacCftiimffiS-?- 1 4 ^riB^ 
U 3 0cat>^aiJSK^^ 5 P^E^> 

_ [0 0 2 0 ] 

fig^lSM U , #BBR«:Jllfe ^> ^PP®«E^Hffi©^* 
[0 0 2 1 ] JRfK, ^Sft-g^^Jgft^^ji/teitei/ir 



(5) 

7 

E^rrx^*<an«-Jic©K«^«:tto, mm 
x , j£2*g ft wwkp 6 Mtrt £ mmm&nm s nr ^ 

S. 

[0 0 2 2 ] CCD J; 5 te, S«S^bttl*«Jl^*^ 
«i&&ft owttt^fi'^vJ: 0**^ c tfctmv 

[0 0 2 3 ] UW-pt, «*i»^ffift^ # ^^^feW 

[0 0 2 4 ] 3 fcfc* #-t3StS©«-9»IKJ6«W«EV 
add(IE*tt©«^^*r *S )«: J: 0 , W*fe^ 1 c 20 

add* 5V,«T£T&C£ ttfflJB-C* 4. 
[0 0 2 5 ] S«S^S«ft^*^0««tt 

EE C5 Vg«)<D{f -^iKIKttmE^ J: t) iB«rc* 4. ffiH 
JB»^ Wt&tt KB * gtte^Sl ^ * ^ tcffiffi T n 

[0 0 2 6 ] 0#>U «^£ffl«B^'*JW;J^S»<Z> 

"^"WB & mH^M^ 

aasM* r ^ * £ ■ «^£si?«B' ^©ft 

[0 0 2 7 ] JHJjjiW Ufc «fc 5 frc. ^WE»iff$omS 

©^»ft*/J« i ir ^mmmwm. tw&ssg&M 

[ 0 0 2 8 ] tSCCOcfc 5 &Se*©MH^ft 50 
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[0 0 2 9 ] 

CDjfeSBR t ftS0^C3£Sf 4^ 5 milBff #lBi 

jeaWiO«3tjSK:TFT*RW*c:t«cJ:oT, ttK 

ggcb, taia^fa^ig«i^jift^^^^«iffliJii(K 

x, m*msk^*^fctett2>'J>te< 6hmn<Dm^m<o 
mm$fr<D9mtcm 1 «nw? ftseg l, , mkom 

[0030] ifct»^M2 trnz^mz, «rfH»3»1E 

.ti^-^ft^ibT^ft^b.s#^c tvnmtr 

[0 0 3 1] *teHBK«3 «:<R4*»9aBs friBSi^m 
!»«EftlIPA4Cift4$«ira. c<Dct5«c«tftL/fc 
[ 0 0 3 2 ] *tel»*3B4 *c«S*»98tt, IWBfiS 1 * 

i am 2 ^airns^^ i <^r 0 i tc* 2 jgta ftg^ c t ft 
[0033] *fcR3*a5 fc»s*»«B, Mfamisui 



9 

d<b b % m an i aes«E * fcraanaar 2 bi$he©^ • 

■rnsJP— ^©IBEffil* V r 4 Otcm^C s I V add- 2 • 

sisucci^j:^, m i s^he^ mm mm 2 mm 

[0 0 3 4] £tefliNtS6 K«4*»I8W, ftffEiffift^ 

R*fcHMia*R<D 1 < ?£S«4 <D&S!,£teBBR« 
fI4 FU-Y>t*s«rfaiBR«flS4«l*L/^TFT*EII 

(Cst) "CJK^U SflBiB^SfcStfifOr^llffi* 
R W , mf KSIIBR Wfi 4 Jfif ft WBfB fcS&il * S" A 0 T®^ 

[0 0 3 5 ] Sfc»OT7fc«S;«MBW:, .WMKB 

&©ffi#«^*xfc«flM«*E (^v) %ttj*f*a 

uzntimfrmwmE. (vi) *sj:a«2SiWBi&*BE 
<V2) *ffi^-rss*iif»«Eta*iHiBS4v HflisiRa 

;^SB«lfltC*f¥r * 4 * . * i «aWB8&«E 
(VI) fc^U *#HWWIBE (Vf) &flnJH,teWI 

(Vql) 4LTfcH73U WBRIIi^*^* 5 ****^* 
tt^ajtrttfPT**!:*, ^lWffllE (VI) tc 
7y^-Mffl«E (Vf) 

HE (tfV) *JJDlHxA:*E«:, fluiB^ft^LTIH^ 

wnunsn4»rifflB&»E (Vqi) <bL-cffi*ri>mi 
mi* mEffi # h k 4 , tu i b am / < * & i>mmmmxmt 

tittt. mzwmWMB (V2> k ? y- * a HM» 

HE (Vf) *JnS£Ute«BE&v SulB^*^^>UTll^ 
KEPflnSti*»2»BWBE (Vq2) 4 L/C Wit; U uia 

tt»/<*iV3^aMW<fc»&a«^tlifPt"* 4 • 

-£-«JWH8S«E (-V-2-) KV-V^-^MWWiB-(y-f)-^- 

imbtcmmtu&mmmR c*v) fc«#ute*E 

(Vg2) i Lrffi^^2^mEffl*[lIHSi«^ 
ted &*«f«i T*>V cod: 5 (c'fllfiX Dte c 4 -*c -J: t) ; 

? # -IDS 4 T **« Krffiffi»©HKtt««RllK 
*«*te«JI*^«**«W* *. 
[0 0 3 6] *te«l#3l8 «c«S*»!8tt, ttfBWNl 

& s * i mws&wee ( v i) ct e«* 2 wmumee 
(V2) ^tB*'r^ : lim^ffll&mEm^!a^i^ «nbj»i 

«SWS8&1ifiE (Vi) y 9#HWfflJ«I£ (Vf) &m 
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Mffi&ttE (Vqi) 4 It ffi^-T am 1 *Ba&«ffiW^lHlBS 

4, ttfi2®2Mm«^mE (V2> <c? y vx-tawm 

E (Vf) ^WU/clH^:, ttff2^S^/M>rili^iC 

mmzn&mzmmmB (Vg2) iutffiM^2ii 

^B4f i^ffi^<M«&IKtt«a^B8*«Ateffi 
[0 0 3 7 ] ^telS^J19 {C#S*#5ia«, WBSHH 

aWffi<VjjO 4m2ffiffi;«E (Vq2)Ob^^^>^ 

±0. 3 VCD$SfflI^iT^C4^#«cbTa 0 COJ:^ 
CCfltJai/teC:<t^<fcO, milfiffijmE (Vgl) 4^2?fi 
.ffljmE (Vq2) © h 7 ^ > 7 - Of^rEB^^ 

«HK%«^te«JMR^S«**9»-t?* S. 
[0 0 3 8 ] *tel»*a-l 0te«4#»9Jra:, fyfBTF 
20 TCOV-^i FU-r>|H«:»Jft3tl*S* (Cgd) tffir 

(Cst) <b, ttffBTFTO^>^E (Vqon) , S5IBT 
FTCD^^ME (Vqoff) , (VI) 

to&vmzWMMWKE (V2> tt. (V1+V2) /2 

= Vqoff- {1+ (Cfld/Cst) } -Vqon- (Cgd/ 
Cst) ^POVgon>Vl>Vgoff>V2^?Ste'rc: 4**HP 

.she (vi) , m2wmmmB (V2> , tfw 

>^E (Vgon) fe^CFTFTOt^lff (Vqoff) © 
30 RH*OTe»6h, $*ife^bte}R»^ 4 *^©IBtt«l8ia 

.[0 0 3 9 ] *tef»*iB 1 1 «:«4*|SKtt, Stfia«W 
. HKtt, «-9«Wtt*W*E (Vadd) 4,- MET FT 
**>K-T4*V«E- (Vgon) 4, ffriBTFT^^^ 
^cT^^^mE (Vqoff) 

S^S^^ 9^>y«W*^*^>i*6«S*Jh*t:4 

^_«4_ir CJD J; 5 Kl«J5E L/teC4tCc fcQ, If 5^ 

ITOmt^mE (Vadd) , T FTO^>lE (Vgon) , 
TFT©t7lE (Vqoff) Offl^EIBS^^A-Jl/K: 

40 iiH*atflK*W*^a--jv4Ltete», ffi^hrff 
[0 0 4 0 ] ^telt^Ji 1 2 6cffi«:£%!Bt;J:* frSB«iW 

m^mmmums (Vadd) 4, mibtft 

**>*C-r5*>«BE (Vgon) 4, HffiBT F T £ ? 

tCT^^^^E (Vqoff) 4. S1»1E (Vql) 

«fcCmr2ttB6WBE (Vg2) 4*#— <OA*«BE^&^ 

^« as * ^ * - & »re s n ^> c 4 

*q$*4f*. c©J:9«:|tSSUteC4«cJ:0, 

50 HDIbWRWBE (Vadd) , TFTO^^IE (Vqon) , 



(7) 



XL 

TFTOt7«E (Vqoff) , IK HllfmB (Vfli) * 
j;tfm2tfiflMIflE (V32) ©ttlAIBB**^*-^!! 

!»«E©^tt < <h fe — * £>HEE£ JE£ 3 « &«**#ttl 

[ 0 04 2] 4(Cff**«W«, jiuIEWK 

[0 0 4 3 ] SffclfldSBtl 5fc»a##S9IW» fulBUM 

(Vqoff) , TFT**>0Ci*4*>«E (Vcpn) <D 
MfcWlb. *7 0T*»6©*>«BE (Vqon) , aT"? 
Hffi (Vqoff) <h*5CJi8BI(jlilS©©«ii«JE (Vqs 
s) ©flE«**tl^tl, Vgon(off), Vqoff (off), V 
gss(off)<t btcm&te, Vqon(off)^VqoffCoff)^Vq 

[0 044] 

[ 0 0 4 5] (SSft^Jffi 1 ) IM 1 1 51*0 

#W 5^ii«ffitft? 1 4 (Dttt) Qfc2 ^©SllSS^ 
2 4L, 2 4R^/cfc©T^^ %l&MMW$t : f' 
2 4L^ fff^I 1 2 (Bi^OiaWJ-Y 1 ©^fflJtC, 
» 2 &Mm,mml- 2 4'RH 2 (D"*«CDjg»* 

[0046] mMnwrnffi 1 9 da*©«tt#rtoHfS) 

2 4 L&cH 1 ammiEV reflSr-^JtSJfr 1 SifMEEtiJ* 
HKi»2*ji«fii*lB- : ?-2 4Rfc*2»i««lEV ref2& 
£J£ 2 «2MEEEffi#II&<b Js r«fl5StiTV» 

& 0 



10 



20 



30 



40 



50 
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[0 0 4 7] » l»*«£ttl^iaB8«, tlWWMOpl 

a. ffiRa, Rb, Rla, ^HS«WVRa,acX3>5 ,: 

>U-CiaK: J: ^xmetSti S. 8W»fl»o piateJ®fS 

WVaddiS»1(*KRa, *@SffiVRa, ffi 
iSRb*siH^iB^lI«:»ASn, ^S^JfiStVRatDWSl)^ 

^KAASn, -*<Dttl*WBE^* 1 «i^!5V refli.fr 
C<D»l«EEVrefli**H3efflfiVRaK:J:OBf3e 

[0 04 8] mzEBWEtittmrnZs atJWMWopi 

b, JSJiRc, Rd, RlbSlO^>^>1^ClbtCcfc:or* 
jS3ft&. ffl**fiiSOplb«**«ilt#OplaiRlt; < 

iffiig i y 7 r <b Lr«ffts#*f-^7Qr- 

if»iflfI^OplbCD#MfeA^ffi^^^, ff# 
«IK«6^««BE V add^Jgin Re R d^c J: tl LfcVa 
del • Rd/(Rc+R (QGME&tJ) § ft , O p 

lb©tt|*^»2a»«EVreRitea. «t*J. Rla<bR 
lb«*^aiPt*I*OpcLa, OplbCDa«j«fiSttffliSiA* 

[0 0 4 9 ] gtjWS^IB«&«, *flftI««©«tt*aWi 

*S^Sfi C st*^- L r ft #j«Kltt«BE V s (HI 8# 
M) ^CS«0, Vgi-V^**«:--«(E«frr*l8WUE 
V ffL V g2<D«BEtt*SBfb § ttJI-fe^ iCEPBP 3 ft ^ 

SEfiirS^^^c ^^^^ »ift«i©llffiW—ffitt©iKt» 

[0050] ic^t, mi sai»»©}K»«s%«it 

aipffiV refiS^2S^imffiVref2^^ri^o 
»fl , »2^it«a*S-T-2 4L, 2 4R«*tl^)«ffii© 

<DV»ft<, Wl, ^-2«31^M : ? L 2 4L, 24R« 
l s ^2l^liEiR:«t4 2tt<Z)«BE3WEnJPSftac<b 

y V y X -WmofcubfcW 1 , M2lffiJEMEVqli Vq2 



C8) 



13 



[0051] «t, m 1 mmmRv return i ^mmm 

«HF2 4 Lfc, » 2»WMEV i^*#2*»«*IHF 

[0 0 5 2112 ( a ) tt^wHB^KStiajeai 

ffitfi«8E*SK:W«:^^ft:H"C*^o jfifflBl 1 ***** 
ftffi 1 6 tc@ffi£*i?cf3««fic <bI5*RfflaK riWa 

1 m=f<D 1 ttX 1 #B (DitmL 1UY1 #B©«#» 10 
[0 0 5 3 ] tttoia 2 tete^-CX 1 <h xN#B©^aa 

& 0 *fcflw«i 2 teas* 1 0,11 tsKbrsR 

[0 0 5 4] Y 1ST*, YmMHP, YMWFHi. HI© 

l»g^24L, 2 4R^S1», m2m^tb 20 
t^in^. ^^f-V^Cla, ClbWH 1 fcztfTfc© 

^tlffiT-l 4£r&6 b*T 0 a>f>tC0tiH15OVr 
efffi;tt@£§2 3 tertJRStiS. 
[0 0 5 5 ] ^f, BB2RWai 5«r»JHL-tt3^6«6* 

^T&fr^a*^-?- 1 4 ^c^iimEv ref*sfflan 

fiL/r^*JSf : f^?>Vrefl±l^inIJS2 Sfcttft*. 30 
Vgon&il 2V-1 6 V, y- h^7«EVpoff»- 4 

V- — 12 V, «riiitt«EVsjiia-7V— i 5 V. 

*2*l»«EEVfl2»- 14 V" — 2 2 VCDSEffi-C^>^C 
ifrOfrfOT, «m«EVreft42. 5Vjfi2&<t*K & 

[005 6 ] -£<z)?c£)tc, t:-^«8fc«:Stfbr+*ScS 40 

*t JSo V ref ffi;fcIHS82 3t^l)C t\ AffflSC 1 6 
CDH^ttS^S < -r*Ci*qB*Stia. Vrefttttl 
UBS 2 3 ©gHbGS^ § wn«K«I«S£^ <fc o T^iiHE 
#?g«&U -^OffeS, %6o»*©H>rA 

M^cifilMIBRl 3J:0<6<ftS- ChB, WffiftV>& 
JS 1 3 03 B »WE*s«*>r^»a:S^:a£)"tr* 0 > IS* 



#1200 0-3 1 0 7 6 8 
14 

Bnfeft*** ain/ca^E^ i 3 , m^cfr^A^t b 
jaaaaftctf < fctto rs^mjaEv r-etw-fciEircft < ft 

[ 0 0 5 7 ] COHHA^^mifflBfrliEEVcfLit^ffl 

»«£ v q2 <h & h mcmi bs&x k & 

3 £> 5C, S«»£»ttteJ#^8* C st*/h b r H* 1 3 

sr < ft 0 llfflMSi*© ^ffi*5fl&©lffl3R«fc 0 < . J* 

rams 1 6 noitE^nE^* <as. b fca*o turn 

[0 0 5 8] ccdJ: 5 tt3WfcttBBf^-/X*s/hS 
»BflK A 5 U-<;UKT«C Jtt* 0 M « <b W & 6 tt 

[0 0 5 9 ] ^oc, 0 1 Oc^fm 1 WBKflWD J: 5 tcff 
#«RY 1 ©W»JiC» 1 *Jl«WB : f-2 4 L (H 2 r«» 
, {f^»YM©WI«cm2*iim« J F-2 4R 

[0 0 6 0 ] CO»*«C*lfitli, W 1 , ^2^31^S 
»?■ 2 4 L , 2 4 R tC^ffi l/T -£XtMBttKtt^Wh ^ 

/t», f$wiss^t 4 -^iw^< ft*, usee 
1 2t vxmotcm^, mmte&z 1 = 1 1+ 1 

TC%>%> (fflU, Ell 5(DVreftB^H1^2 3CD^fi^+ 

»a»^tcR*) . «* 1 1 ± 1 2 cDjaas* 1 1 

See. I 2«8BibTH2(b)«e*Uk. 
[ 0 0 6 1 ] H2Cb)^6feW6*»tt«fc5«:*ai«WB 

fc<oj:o/hs<r«ci^ , r*s. fib, ^aESiJ&^w 

i8W2i«il 3ti^t-^il 2©^c^^fK*^ 

«tiS." b-fc#^r; mffi J f<t^2ffi-^(CVrefl -V 

cD««3»»*ta*, »i»wtb^T»2«H« : f-ic»n* 

w&ccjcoTtt* snis^cssn-^ 

[0 0 6 2] ^tr$Si©sr 1 IBK^ffiOSBKKcfcti 



(9) 
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Etf **itT , # 1 2 4 L tc«WatrK«l 

H?S £l£r 2 2 4 R KSShaitf IBiftWiWf <t 

ttSA^^-rS. CCD<fc5tCiliaiS«ffVrefliM2 
SipmEVref2i^r^Ur, RAiSift^ffr 1 , 02* 
jiltffiSH 1 ^ 4 L, 2 4 RtC^iC»tl^tf<fc 0 (cfS 
C L J: D , JfeffWWrt©«tt:*)IBft^3 < OUtlf A 5 

[ 0 0 B 3 ] H 1 1 , 5I2S!WIJIV reft, Vref2 
5 UrjEtofchS. S£2*3S«JEV ref2&§ 



addCOWSl/2, tto'feRc=Rd, V ref2= (1/2) 
V add<kT6. W 1 K*«EV reflii» 2 ffljtHEEV ref 

2& * a t i/T*^:, [mmmmmxsy addo^ 1 « 

©WEB, Tftfc>^> Vrefl= V ref 2+ V add* 1 0% 

( 1 0 0-»£Lb) r*SC t#$9r*4. H 1 
run l fimHEV reft* wBEtt: l/t^**** » l S*£ 

«EVrefl*llE0rm2a«i«EEV ref2*nEIS6«: , <*S 

[ 0 0 6 5 ] (Rft^*;WBTFT©FU>f >«:SB»3*i 

^ 0 --ia-l-5^-^-J:-^^ 
5ft«r&&, 

[0 0 6 6 ] ft*, Wl^>Mli^Mii-f 
f^^OT^^o WjU£ flt«IK#5S; .( 1 PS : in p 
lane Switchinq) «TS»^^ TF TOTE 

a»ft ^»3MfcttoaE*^^^*> ^fi"^ * * ■ * 



[0 0 6 7 ] fi«S^ffllKft^*^*-Wi LT 
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dtJfcWKB 2 ) H 3 «*#g?BCD» 2 XflSgflKC £ 
7nttB<D«te8EI*t?* Q , 2 5ttitt»^*Jk 2 7 
waft*^*^ 5©^tC3«Lr^«#IWKItliaBI, 2 8 
B«ft^*;V2 5cD5BWci@L,/c^iOTS!)ESS, 2 9 
L, 2 9R^3im«^^To S3©»S^8t 

3. ft*?, M 3 KSWmWiaB 2 2 b , r*BIEIIIK2 0 
b . MiilKSIlSS 1 9 b ©»ffi»S#WK:ia 1 OtSUOt 



10 mjRiaie 1 9 corns kotm^foz (Drvmssia^mr 

[0 0 6 8 ] S5 ( a ) fcms ©JESS^^KO^SJS 

/^;l/2 5 ^c^l^T^ii«H^^ 1 ^3i*ffl5SlcDJKa*^ 
jeKSBffi ( 1 H) SKj£3BWBB (IV) fficS 

[0069] aenitt, 

?HM^C» 2 ftaWffiffl^ 2 9 R 0 , ggffijmjHBK 

1 9 b^mmimmmm^mmtmzsmmKB^m 
$&*m&. m i mmmj£v return 1 ^®mss- ; ?-2 9 

L&C, m 2 V ref 2 2 ^imSrn^ 2 9R(C 

[0 0 7 0 ] ft*y, #-9»IBHi«ait«EVaddR:ot»r 

ay i jgifc»mg>»afc ^ a#-wwBtt«at«gv ad 

S«flEVrefU V ref2fe|»3&:S fe©CCftS 



40 [0 0 7 1 ] 0 5 (b) B3*^— jeiTSWtt^Wl 
Sigmff V refit* 2 SigHEV ref2©«KV^^-ff!l- 
*^"rfcCD-C*0, VrefLfeVreRKBtjeStn:^*- 
05 (b) CC^"T{l!3«:feVrefl^Vref2fc»^<> 

[0 0 7 2 ] n*>HOBlttOJ»Att, aB»«E*S/^U 

fc«*ft*^»»WS»*iai8«:«ft6ft^^ 

siSWiftafctot?**. 135(c) Ba^r>SlfireiHl* 
50 # 5 STl Sm^E V refli » 2 ^?imEE V ref2C0tSff^ 



(10) 

17 

-~m&7sklTb<D-C$>2>n H5 (c) Kte^T- (V-C1+) 
- (Vcl-) = (Vc2+) - (Vc2-) <DW$t*mfcl>fc 

(H^cva Vc2) *S£{b3**itf, Hi, D3<£>r& 

(*ste©jgj» 3)06 tt#iwi©# 3 me&jKK: *w a 

■M>ttt^*;V2 5 CDIH 1 ftffim**H?-2 9 LCCffitSR 
e ^92^S1SS^2 9 R&CffiKR f LXlfe&L 10 

Re/RhiRf /R h i*SE*.x:aijEtt*»«EV re 
f*J»l, l£2*ffl«ffiiry*2 9L. 2 9R*dJltt>£J: 
5 fC T a t> <E>*C * a o a > > If* C la<t C lbfctiK A' * * 

n A S ft a siWa&s&tf tiKWAT *s4WBtt ^. 
[0 0 7 3 ] COcfc 5 K»fiJ5Snfc»3^*3igtt©iRfi 
«S«IKKJ:htf, aB»«EEVref*-^«:T*Sfca) 20 

(il©fI4 ) U 7 (0*4 a 

^BlT^a. ft&\ I4i»I(C^H^SM^f 

HSS2 2 %m7 ^-rmt)M^t i/fctcrcfta. 
[0 0 7 4] viftgmm*, wnasT(rca>*niJ» 

«EVql«:5B£U V2SSaHK«««aKT0-C©*.2 30 
7 y ^-IlVRic,t!3 7 y y#-#*/jN<bfta<fc 5 

«c»ss na 0 ^ y v ^-wtaj«EVf©«SBw«fe± 
--3vcDSQffli*i'c^a 0 

[0 0 7 5 ] »^;HIIBIWEJV (T) A£H 
SiSeTofcfc^t^V (T) =0ib, ?KA 
^^»©WJK>E*IKKimi£0®ffi1*« £ * a«£IliEE S 40 
V XT) "«li£tStOt*4.- iSfi«7R»K(0»aW- 

*S35p6, H8 (a) &ty-^y*9-/ k H8 (b) tt 

Jg© * £ TflWWEEKB*«ftt- a. Tl± T 2ttH 
fflffijtJ&^*rfefir>"r?T2^Txr*a. HttffJfcSA'** 



2000-3 10768 
18 

ffi<fta«flDMfWtt*5^ , i T .-ia8 (a) rT0©»£\ 
JE (fiMfcs JMI'^VOtf^ltEE^Ta) Vwa 

JHRS^«©»***ffl ^ ^r*^ <t ft a we 
£>0J3 httfsLk 5 frc, to*»& TKOSK^b^LtriKIBi 

fltE*sVbl^7 F LtiWl^*^<0*>«EEttV*yb+V 
bi s *^«EBVwa+Vbi^C3^a.. *fcT0*6T2Oll 

l»-ffcK:»ur»ilK»iiE3WVb2^p h i,xffigk'**)i> 

<£#>WEfci:Vwb--Vb2* tft7WIBaVwa-Vb2fc:tt 

-So 

[0 0 7 6 ] NB»NWi*ffkK3(3:W14^*or, 

RIL/il/, NB©^T0T©RII^*^©*>*BE* 
Vnb, *:7WE*Vna£lrT^a. ft*** NBiNWt 

^1^Stfl6rt?*aVfcat>K:«EV bi£ Vb2<D#^«NW 

i n b <fct?atocfta^*hJi^ttNWiraai , c*afc«> 

fcNB©WWtt«T*. 

[0 0 7 7] »BBtfiBtt«JEE©a^tt«3W^IBttK 

«r*a u^McjRasac ifcioa^fltcMMtttt 

rt ftae 4f«i»«iE'r«»^ ,f *^*iBtt , c# afc«) 
{^^w^ss^iaaws^Kafe^tca-r 

[0 0 7 8 ] ft*j, Watt:T(*tHttWCCtt2 5 B C 

i o"csaa©fli^^6ha. fcfeaA4ft*i*5^at© 

ffi^ig^oc J: o TfiE Tii T 2^Mft a c t m> 5 1 r 
[0 0 7 9 ] 09 ;P©«flOlMI©— WI^TTfT 

cDffmcstjs-raigtt'WE) ©fas^^^r^s— 

(T) if^*ra) ©aspRpttsifsiB^f- 

[0 0 8 0 ] ia9r«}tt^*Jua>a*(^K»ur» 

ft<hfta<fc5«c»*«E^v (T) 
^a 0 *Rfc«Ho©i5 KgK^fcj^t&a^fltsEE 
(T) ©mffi^tt^n^-raci^ssr^a^, 

Hffi W5C^3S*» iftft-a*afiBE«M4«aiEft?lK*b >1f 
— ^^^ti^5ir#ac C©cfc^fttSflt«BE^V 



cm 
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(T) %m&**ji/<DMMME&MM&tiWM&fc--& * 
£ a o 

[0 0 8 1 ] H7CCte^T, V:g&£EIB£ V 2**018 

IgJiVli V2£^h^toW*T&o H 1 *iSft«ffVflim 

(T) »2l«8&«EVfl2 
ffl*H»3HW&«BEV2«:7 y y^-#0fflWffiVf*jp»: 
U»«*EEtfV (T) £S»Ta&©TT*a. »lfBH? 10 
HE V flitH*HIS(DIRMm3E* 5* li l> , « 2 »AbW£ 
Vg2tH^EI*ScOBS««JE*^2i'rntf (» 1 ) KlcfcO 
ft 1 WBWEEV flli * 2 »»«H V g2&*T ciOTt 

[0 0 8 2 ] 

[5R1] V0L=Vl+Vf+a , l+-£V (T) 
Vcj2 = V2+Vf+S2-SV (T) 

v 2 <b »m d Ktf-fli t m disks:/ o -fe * Tiiis § n 20 

i-V2=CitWl Vgl-Vp2-2 * SV (T) = £ 
1- ^2= l«8&«ffVcfL<fc»2«8!?«EEVg2© h 

^^V^i^-ijg&a. g«*S^L/ytfRS^*^l 

a c <b ttft < , jkh^*^ 1 5 omMis^M&TT a c <t 

[0 0 8 3 ] 

[«2] Vc?l-Vg2-2 • SV (T) = frl-$2=$ 30 
-0. 3V^^^+0. 3 V 
(»2) <Dfc$:ffit?C±tcJ:V. m7<Dtiit)M^UVi 

■coffin* H{tiWBflWbK:ff^T#& a &*>\ SK-fe 

- -[-0- 0-B-4-}^^MA.m^B<nmMmmm:QM&. 

mm<Dm*m 1 o tm 1 1 (c^wtra-rs. h 1 o w 

Vgon, Vqoff\ Vgss, V ref , Vaddt£#JH£gct Vl, 
V^a^HBS^EIKH^Ov Ml l&VfbdV (T) 40 
^BSSiVqliVq2ffi^IlI^^li]^0^fe^ D ------ 

[ 0 0 8 5 ] M 1 0 {Cte\<>X s 4 0 ^Vponttl^HSS, 
4 1 ttVgssttttEIB, 4 2ttVaddttW0B*mT. 4 
0 — 4 2fCjS11IBH:*-f v ^WBBtSO, * 
4 0—4 2 <DA*«EEV1nK:J: 9«fffi 
T^c Tlr~T J D1-D3 
K, Ci-C3«¥»^>^>^-* R1-R6 
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L S I i/B^aSte*^*. 

[0 0 8 6 ] 4 4l*V:tiffi£IIB, 4 5 «V2flfeS£HB, 
5 OttVfloffffiS&HB^'S". Op2 t Op3<tOpl0«:iB 



[0 0 8 7 ] IIEVl£MHV2&&ffiRR9, Rl 

a .Rm Ri2«c<fc-?TJ&&&n, fttfS»EB^j*»tt 

frWEVl, V2*f»ae<h**C*a. y-h^^«B:V 

got f «> khswcssrr 40^ r 4ite «t o & *i a ■ a*; 

l o oKHWUHI o P 2, o p3i o paxxz>««cc«fli# 

[0 0 8 8 1 B1 1 tcfe^r, 4 6 fc*Vfi&£HB*5* 
Vl3S£IIB4 8tt, jg«»8BKl«8R«EVgssifl- 
•^RIBttStllWEV addi OlfflicffitfiR 13 <k JSKR 14i 

jBgt v risbbs i>x , awJimso P 4^ 6^y?*-* 

a. 47I^V (T) TH«t-^^l:S 

[0 0 8 9 ] mwmm^op5UR$^mmmt oxm^b 

ti& 0 fflKR2a R2ii*USJS!SVR2i^J:a*JBEia 
SS^Siifi^Tor^ij^ffi^ (T) =0V^ci^S1- 

aycfeofc©"C*ac,- J b^^^, ^ii^JSSi:vR2^ : ti3& 

ur]*^fi©ffitS*ffi^r«RSajKTor5 (T) =o 

[0 0 9 0 ] >F^Ftfm)±^ V CT) (DrM.K#tt© 

15— R 19 <b V- % % % T H %mi> a c i k: <fc ^ r HKS W 

tt tf * / ^ 5 ^ - 3f i b X is 5 * U - is a > * lr X MM ft 

<tfc3jae>Tif*a. 

[0 0 9 1 ] 48ttVj0ffl*EIB*5tl/» VcjLffl^HB 
_4_8Jt M3»JI>B8 0p6^ J: a gCHI» *ffi^>fcftllBa 



©ta**fi«EK:«^»«l»HBr*a. cn«c»#^o so 



B <fc ffiMtftlK O P 7(c J: a ^©Jif iHH B i ^ e a a o s 
T\ JnlMgBfc:? V f *-9llffllSJ£Vf 

V (T) *SAASnt- (Vf+^V (T) ) #ffi;t><* 

na e a^iBiiB^siisA**?^--- (vf+-.fi*v 

(T) ) #SR7cft*^«:»IW«EVa*5 

A^^ti, Vql=Vl+Vf+^V (T) +^l(DW**i 
»6*ia. CC-C, 5"li3:VcjlfcH^llffi4 8 0«^«E 
T*a. 4 9BVfl2ffl*llB*^L/, M»*SllIIIOp8i 

op9ocj: a 2-?©ffltwiWBaB^6aa. mfjvMso 
ps^c j: a^ttttfiiaB^siKA^iH^cc^^ajwE ^ 

V (T) ^'A^^n, SKtS^-tc^ y 7*-i»tEV 

f^A^sn, a-v (t) -vf*stii^$na. aumrti 

SO ps^c J: aSBtlitiBllBcoSKAtiJS^tc 5" V <T ) 



(12) 



21 



10 



20 



2^ Vq2=V2+Vf-SV (T) + 5'2©HJ**S»6 
[0 0 9 2] CG>«fc9fc:br (fU) ©WlfflBWBEV 

AiiJ|l2*lBBWlffVfl2*#4c:&*JTSP*. 
fi«£ffll^&B«cSI 3 B'C*a. ***** WSiBitll 

»i|iiiai8©iBiSffl«s*5h^^ y * v 

1\ * 1 ffif»mi£V gliU 2 «©MEE V (^©fflCC «fc & 
# t aB»H8SSR22==R23=R24<i:bri»»Iffil OCKS 
0, S86iitHHS§^R26=R27=R28=R29, R 30= R 
31= R 32 = R 33, R 34= R 35= R 36= R 37 <t bTifltift 

ifcia«^h«iaiB3W*i*ift*- ft*?* c4-ci3^ 

[0 0 9 4 ] 5) 01 2tt, *^0^5 

[0 0 9 5 ] JHITOJIKtoW****^* 

Mtffs-v (T) s^iaffi%*< b/cfeo-c^^o 

IW^t, » 1 »I»WEVflli»2 «8WffiVcj2K 
OR 3) K*T5£T*3ft£ 0 
[0 0 9 6 ] 

HR3] Vql=Vl+Vf-hSl 
Vq2 = V2+Vf+£2 

*s«*a^»cttrs. a^^. sat***** 
b Jfr* * & & , • _ 

[ 0 0 9 7 ] m 1 3 tt % mi 2 ©IB8fWKHIB«:*stt* 
THBSIMT'abD , 4 8 attVoaJH^BK, 4 9 afci:Vq2 40 

ms30K%"*r.' -Tttts - *; m i i fcw-rinwcfctf-* - 

(5V (T) »£HK4 7#&^jSu toACJfVfllffl^BB 
48, V q2tt}^[11^4 9 OBK4M&^»£C &Jm<D&K 

mi i©ia»<bRiar*So 

[0 0 9 8 ] VglttJ*ISIS4 8affll 1 COVfllffi^H 
SS4 B3&*6JlPIFllB*l»tift:H», Vfl2ffiAiaPS4 9 a 
WV giffl^USS 4 9 fe^iWHISSIftV^fcHK^ ft 
£ 0 bfcfl^T, («3) MSIE^DO 

tt* » nr 1 a* i*mi mmn v gicb nr 2 nums v q2 



30 
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[0 0 9 9] c©J:9K:«IMflH«B*a<rci(cJ: 
*K lit iBWS 5&c#«fb$lifi^^ Mb#Bft 

[0 100] (9m<o%m 6 ) *«c, ^mmomemm 

<k«JEV2i©IB#t*IW«:*8C)*c:t«:J:oT % Rtt 

[0 1 0 1 ] h*>mffVgon, b ? «EV g 
UNtOES*. CCT\ «SVl«h«BEV2W*S-&$*C 

st£:frbT^il4zJWcJjn#. 6ft&fc#>, «SV8&fi<fc9S* 

B ^;P©®i)mff©^#. -Tfrfr* I V flic I = I Vq2c 

I t$>h. (»4) ec*raiftwcc£«*c«ffivi£^ 

EEV 2*s*»6ti*. 
[0 10 2] 

[8fc4] (V1+V2) /2 = Vgoff • (l+(Cgd/C 
st) } -Vgon- (Cgd/Cst) 
Vqon>Vl>Vgoff>V2 

C© (»4) J&WfcTJ:?^ «EVii«ffiV2*^26 

kjc-t s c £ # ojffitc ft -3 i8«j«jRiiiis©RW" 

[0 10 3] («*CD3I5J»7) ^C, 7 *Sfc 

/diU6 olBttWRBIR 19, 19b $cmjjmj£%*> 

H*tt*« , ra*s, mi o^»ijwipissi-3oc 

[o 10 4] c (DX $ afW«i^*IB«W*Httfc«*. 
[0105] (^f«©5gJ» 8 ) H 1 4 &**»WO»8 X 



*r^l^M^C^^^>|gfM«illS§l 9©Vgon, V 
qoff, Vadd VcfL Vg2i V ref^l±}^tilS§ 2 2 £ V 

n 5"V (t) <Dm&m&&-*v-*~-Mtu?c&<Dv.& 

[0106] m&MWMVS 1 9 (D-Wtt&a-Mt.? 

mmm^sho^mit^m &ztirci*&. ni4©m 

^^I2^^->iffl^S^Jf^bT, |WBb/c#tH 
^B5S©^SftIlIK«Pn D p^^b^^(Z)t?^>^ 0 7»J^ 



CM) 



25 



1 0 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

2 0 
2 1 
2 2 



4 
MM 

2 4 L. 2 4 R, 29L, 29R ^jlSflSSH 1 
2 5 JRfi^*JU 

2 7 fi^HUBttH 
2 8 t^^^IRMiipi 

19b lOTm^tH 

2 0b rWSEMK 

2 1 b fWfUK 

2 2b ffi^IelSS 

[01] 



10 



* 




f 

Signal In 
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* 2 3 




4 0 


VcjontttfJilK 


4 1 




4 2 


Vadctt^fHK 


4 3 


V reftHAHfif 


4 4 




4 5 




4 6 


VfiSfflBPS 


47 


SV (T) A£QB 


4 8, 


4 8a VqltH^HJSg 


49, 


4 9a vq2ai^{as§ 


5 0 





cm 4 ] 



12« 



T FT 




[ H 16 ] 



(a) 



..^Vref 
✓Vb 



CC) 



(d) 



Vgon 
QND 

Vgl 
— 1 VgoH 
.... Vion 

_.. GND 

-.. Vgof f 
.... Ve2 

— V*on 



Vifltf 



[H 1 8 ] 




(13) 



1=1 



[0112] ^SSJIBIiiig^ 1 8«ttel>T*f»# 40 

[0 113] C©J:!)IC, »9*JfcJt5JBO«ft»7i^« 

gonOJBfcfftfc L/, ^^m«Vgon(off)^VqoffCoff)^ 
VgssCoff)£PfcTfc©^&^ JKS^RB^ftSitt 

^fct, V gonCoff)^ V goff (afr)4»fc*ttKlr*. 
[0114] JH_h. *^HJ5<D**feB?JiCO^Tl^0JLT 50 



23 

[0 10 7] ttte, »7SOBP«<DEII«©J:9«c*>/ 

[0108] (mmojmQ > «wc, *»ib©»qs 

3, [16CDffi^f[lIS§2 2 S 2 2 b K:*>WS*>i*7t? 
[0 1 0 9 ] £lttJ0SS2 2 (2 2 b) <DA»£fc&^3fc 10 
HEEVqoff, SllSjlPql *2«»«EEVc(2, ft 

mummy gustnm £ft & <> jtmmmmm 1 8 

fcfctfj &C*$ W" 2>¥-i%<DnR U *<Mt V gof f t jl ft § ft £ ■ 
j^SIMSgl 80«m*HI»©ffl*^»4Vgoff© 
HflE i^ji/tcStf urBtfflE&«E©tH*llffi«)A*K: V qo 

BflGCVgon-VgofTOffi^ftWE (Max 2 BVSffi) 

[0110] dn^*^R5<*(c«igffiSim«iassi a 

(19b) #S*>Ofcfc*fcVqoff\ Vgon©JHTtU* 
l«ciBBiaR*IRi*, CitCi3(3[>{ai^3ffl^fc)*yrr 

V qof f i V gon©5fiHBI#W *g&ftK8Wfc^H 2 ft 

[oiin raatowiw, wttwnaBi 9^^-r 

6Vqoff^Vqss<Z>mEU-<;W^Vqon(off)iVqofrCof 30 ®&HJ3 
f)£VgssCoff)<b«fETSo C©«*«, SflS&tffcV 
qon <b V gof fOl^tffiKfc & £ C <b <b , «E l^l^ffi 

gon (of f ) ^ V gof f (of f ) ^ V qss (off tf «fc U> £ 
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cfc^-c^ y y*-pst*L/T^*^, aw^c? y y^- 
a6*ll^ffi!SVra.©EK^^6ft , ri^ft^ ^© 
7t & Cc^H V Ri£Ji 0 > a W ft «tt 6 a l > <t li > 5 c 
[0115] 

;WC#1, m2^3im®S^E^b> WKH18*>&lti 

j& 2 ^mimm^twm? & c t nc & v , ashs 

7^»*©^ U ?*-**6o**OBRA9«CT^ 

[0116] S«IS-&L/fc?lBft-' , «*Jl/*fl3l^i 
E*»Wc#[JffllOT:? y •HBSSBfcO, TIRE*'* 

HMOWWaBHII] 



in 2] mwmm^mtxh^mmmm^^wm 

4] 



^s-H^g^ 0 t^W.^ * ^©H*©«^R^T 



8 ] S H B a ^^^Jg^SjK'#'tt©-«4^l^ 



m 1 ] *^j©^ 1 ^gts&jBKfett sffia^ 

-ASH 



119] JRft^'^^OffiBEMflt^-^J^fBieBB 



HI 1 0 ] H7 ©IK»««lElKO— WI*^THHH 
011] H7©I8*«WHI»©— WftwTHKH 
012] ^9itD»4**B(JIIK:*JW , a«»*5«S« 
ggSdlSMP^^tf^ll 

Bin] hi 1 ommmmmmo-m^'rmmm 

HI 5 ] ^©S*«5«ia©1»BEH 
HI 1 6 ] *MIS^LrWKtt«EiB8BBI 

11 1 7 ] ^&m^otcm^^^<om^<DWhf&^'t 
mm 

mis] m^Mcmusfozt^MR&Bi&ftM 



(15) 



#B0 2 0 0 0 - 3 1 0 7 6 8 



[112] 




■[H5] 



(a] 



XI 



X2: 



X3 



(b) 



Vgon 

Vsofi 
V eon 



• VgDfl 

"* Vgan 



VKOff- - 



Vrell 
Vr*f2 

GN D 



(c) 





< — f - • 




■ I -«i * WOT V 




*1 H* 







Vc1 + 

Vcl 

Vcl- 

GND 



Vc2+ 

VcZ 

Vc2- 

GND 



<Vc14>-(Vcl-) = (VcZ+>— (VcZ-) 



(16) 
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CH3] 



[08] 




T = 72 



Vin 



? 

Signal in 



zib V 



20b 




Vwb-Vb2 



n — i — i — i — r~ 




[S14] 



VnJ-Vb2 ^ Vn*+Vbl Vnb-Vb2 v f Rb Vrb+Vb1 

jCtO^A— 55 ^ * 



V firB 



/ 



_ , >gon,V«off, Vg1,Vg2 



T 



V&on 

Ygaf-f 
Vgl 



1^2 Vg2 



T 



VfcBS 



(17) 
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CH6] 




Signal in 



O 



[09] 



Sc# : ffflC-K 



JlL 
» 

CV) 




•WKUfc 



-1 o 



1 0 



Z 0 



3 0 



■4 0 



E 0 



2000-3 10768 



[®7 ] 



(Vgon) ttrtilR 



7Uy*HNME 




7K ?K 

VR 



WE S V (7) 



(Ygoff ) mAEK 




*i immke 
IF" 



J 



Me- 4UME 
(Vg2)tt*|S|» 

~7T~ 



J 



Vin 



Vadd 





Vgas 




Vgoff 



Vgon 



Vg1 



Vg2 



V 1 - V2«C C : — S<DflEEE 

! Vg1-Vg2-C-2« tf V CD |=| tf 2|=| <J ! SO. 3V 



[013] Ml 7 3 




V1 in V2 in 



(19) 
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[BIO] 



a vin 



C 



J 



Vgon <K 
-CH M 

^R2 



VgQQ A 



71 . 





Tr1 



i 

7TT 



J. 



A 0 




D2 z£:C2 ^R3 



4 1 



73 




P3 *JrC3 



Tr3 






«WP!B»* 


— <~ 



$ R6 



4.2; 




o 



(20) 



Wm 2 0 0 0-3 10768 



[HI 1 1 



vgse in 



Vadd in 
Y 




VI in V2 in 



Vg1=V1+Vf+5V(T)+<n 
V&2=V2+Vf-<5V(T>+*2 



(21) 
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[m 1 2 ] 



o 



otimuikme 



5K ?f 

VR 

Vln 







V 1 3££®& 



■HI fflMEE 



$2 M&WE 

ft 



Vadd 



Vffaff 



Vfion 



Vg2=V2+VM02 



VI - V 2 = C C : -gOlE 

0 d 2— tilths y *>&-Xr? - 
]Vg1-Vg2-C-2- 6V(T) H 0 l-<5 .21 = 1 0 l£0. 3V 




(22) 
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im 1 5 ] 



17^ 
Y1 



I 



Ydd Data Vadd rfcOE 



Vtfd pL, 
Vowit 

Vean 

Vgaffl 

Vg1 
W 



T 

18 

Vgoffy' 

4^ 



/ 



13 



(X — YM 



11 



15 



Vgan 



19 



vgon 

Vgoff 
Ygl , Vg2 
Vadd 



Vadd 



Vraf 



22 



Vraf 
23 



1 



Vin 



.20 



LP 



Vadd 



~f 

Signal in 



21 



(51)Int.Cl . 7 

GO 9 G 3/36 



Ml 



F I 

G09G 3/36 



